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A B S T R A C T
The present study is a literature review on previous proposed strategies in order to reduce the emissions of
diesel engines. In this review, the results of eﬀective strategies include; combustion management, fuel additives
and after-treatment technology which are reported in various research studies are discussed. The overall results
showed that using one strategy can not reduce all the emissions of diesel engines. However, employing several
strategies simultaneously can reduce all the diesel engine emissions. The result from a survey showed that the
best proposed solution for reduction of diesel engine pollutants is using biofuels, which consist of a combination
of diesel, biodiesel and ethanol. Furthermore, synthesis of metal-based nano-catalysts must be used in these
fuels; engines with turbocharger must be used and high compression ratio along with the increase of fuel
injection pressure must be considered. Furthermore, exhaust gas recirculation (EGR) system must be deployed
in engine for ensuring in the minimization of pollutants; diesel oxidation catalyst (DOC), elective catalytic
reduction (SCR) and also diesel particulate ﬁlter (DPF) must be utilized.
1. Introduction
Diesel engine is widely used in many ﬁelds due to the low setup
cost, high-energy eﬃciency, high stability, and also having extreme
ﬂexibility for a variety of operating conditions. Diesel engine applica-
tions include: transportation, industrial centers, agriculture, etc. [1].
Despite the numerous advantages of diesel engines, society is con-
cerned about the pollutants emitted by diesel engines. These pollutants
enter the environment in the form of unpleasant smell, gaseous
pollutants and particulate matter. Engine pollutants have an extremely
small mean diameter, sometimes reaching less than 2.5 µm. These
particles contain a complex combination of engine oils, sulfates and
minerals. They are considered as toxic air pollutants by health experts.
Diesel engine pollutants are responsible for various diseases such as
emphysema, asthma, bronchitis, etc. [2]. Health experts have con-
cluded that the pollutants emitted by combustion of diesel engines
cause the formation of acid rain, destruction of the ozone layer and
visibility reduction [3,4]. The main components of diesel engine
pollutants are nitrogen oxides (nitric oxide and nitrogen dioxide),
carbon monoxide and unburned hydrocarbons [5]. Similar to most of
the fossil fuels, carbon and hydrogen are the principal diesel fuel
constituent elements during combustion at thermodynamic equili-
brium state, CO2 and H2O are the principal combustion products [1].
However, some conditions such as variable air-fuel ratio, injection
duration, turbulence in the combustion chamber and the combustion
temperature, result in addition of other compounds to the combustion
products that could be harmful for human health. The hazardous
materials resulted from non-ideal combustion include CO, HC, NOx
and PM [6]. The main causes of generation of diesel engine pollutants
are shown in Fig. 1.
Pollutants of diesel engines constitute less than one percent of the
engine exhaust gas [6]. Among the various diesel engine emissions,
NOx has the highest amount. This amount reaches to more than 50%.
After NOx, particulate matter has the greatest value. Since diesel
engines consume less fuel during combustion, concentration of carbon
monoxide and unburned hydrocarbons is the lowest. In addition to the
aforementioned pollutants, emissions of diesel engines may also
include sulfur dioxide considering the structure and quality of the fuel.
The main cause to the formation of sulfur dioxide is the existence of
sulfate in the fuel [6]. In the present study, the impacts of biofuels,
additive fuel, after-treatment technology and combustion management
on the rate of diesel engine pollutant emission were fully investigated.
This research covers the majority of studies conducted by 2015.
Considering the fact that all the strategies of reducing diesel engine
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